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Abstract— In the paper, the concept of sustainable 
development in relation to enterprise management as well as 
the idea of sustainable enterprise against the background of 
the concept of sustainable development have been presented. 
In the subsequent part of the study, the selected tools of the 
lean management concept have been depicted. In the last 
part, the efficiency of the implementation of lean 
management tools in the context of the implementation of 
assumptions of sustainable development has been assessed. 
In the paper, the following research question has been 
formulated: how does the implementation of lean 
management tools in the enterprise translate into the 
efficiency of the implementation of assumptions of 
sustainable development? On the other hand, the objective 
of the study has been to assess the efficiency of the 
implementation of lean management tools in reduction in 
operating costs and to analyze the effects of this 
implementation on the implementation of assumptions of 
sustainable development. In order to achieve the objective of 
the study, the relationship between the level of costs of the 
implementation of lean management tools and the costs of 
the implementation of assumptions of sustainable 
development has been analyzed, which has indicated the 
impact of an increase in the listed costs on an increase in 
return on sales in years 2009-2017. The research clearly 
shows that continuous improvement in the implementation 
of activities and processes, including the implementation of 
assumptions of sustainable development allows for achieving 
success in the analyzed area. The applied research methods 
are: literature studies, case study, trend analysis of the costs 
of the implementation of lean management tools. 
Keywords— lean management tool; management; sustainable 
development. 
1. Introduction 
The dynamics of changes of the economic space brought 
about that, in the recent subject literature, an increase in 
the interest in the topic of sustainable development has 
been observed. This interest in the idea of sustainable 
development is the result of the discussion held by 
theoreticians and practitioners of not only management 
science on the development of solutions combining 
environmental, social and economic needs. However, 
combining environmental and social objectives by 
enterprises oriented mostly to the implementation of 
economic objectives requires the development of detailed 
guidelines, both external (legal acts) and internal ones. 
Moreover, the recognition of social and environmental 
objectives should take place taking into account justice 
and solidarity between people equally with economic 
objectives through the implementation of the postulates of 
sustainable development [1], [2]. Therefore, in this paper, 
the attention will be drawn to the implementation of the 
concept of sustainable development based on an 
improvement in economic results of the enterprise, 
achieved due to cost reduction or an increase in sales. In 
the study, the research question has been formulated: how 
does the implementation of lean management tools in the 
enterprise translate into the efficiency of the 
implementation of assumptions of sustainable 
development? As a consequence of this question, the 
objective of the study has been to assess the efficiency of 
the implementation of lean management tools in reduction 
in operating costs and to analyze the effects of this 
implementation on the implementation of assumptions of 
sustainable development. The research methods applied to 
achieve the assumed objective are literature studies, case 
study, trend analysis of the costs of the implementation of 
lean management tools. 
2. Materials and methods  
2.1.  The concept of sustainable management and 
enterprise management 
An increase in the interest in the idea of sustainable 
development caused that it has become one of the 
objectives of modern enterprise management. The basis 
for the implementation of the concept of sustainable 
development is the Report of the World Commission on 
Environment and Development: Our Common Future 
(Web-1), which defines sustainable development. In the 
report, the attention is drawn to the need to search for 
paths of sustainable development [3], [4]. The aim of this 
searching is to find multilateral solutions which allow for 
combining economic, environmental and social benefits. 
This means that the objective of sustainable development 
is to meet the current needs of the society, however, the 
fulfillment of these needs cannot reduce the development 
opportunities of future generations [5], [6]. 
The problem of reconciling economic objectives with 
environmental and social ones in the enterprise has 
contributed to the evolution of the approach to the concept 
of sustainable development. The center of gravity has 
moved to the issues of the analysis of systems: economic, 
social and environmental in order to enable simultaneous 
implementation of economic, social and environmental 
objectives [7], [8]. At the same time, sustainable 
development has become not only the ability of material 
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development in order to maintain the long-term existence 
of people on Earth [9], [10], but also the concept of 
balancing environmental needs with the needs for 
development  [11], [12]. 
Summing up the theoretical review of the approaches to 
the concept of sustainable development, it should be 
pinpointed that it is a multidimensional term and not fully 
defined. For this reason, management of sustainable 
development, on the one hand, should ensure the 
integration of social, environmental and economic 
objectives. On the other, it should pay attention to the 
needs of future generations taking into account the 
technological and ethical dimension. An increase in the 
awareness of sustainable development in the enterprise 
should also be reflected in an improvement in living 
conditions, an increase in innovative capacity or an 
increase in customer satisfaction. 
2.2. The idea of sustainable enterprise against 
the background of sustainable development 
The concept of sustainable development is subjected to 
constant evolution. The enterprises which focus their 
attention on the implementation of assumptions of 
sustainable development, fulfill business objectives 
combining them with the implementation of 
environmental and social ones. Such an approach has 
brought about the emergence of the idea of sustainable 
enterprise, which combines management oriented to 
sustainable development with the implementation of 
economic objectives.  
In the subject literature, it is assumed that the 
characteristics which mostly construct sustainable 
enterprise are: innovation, knowledge, trust and 
entrepreneurship. These sustainable enterprise features, 
according to the authors of this concept, are mutually 
dependent, as shown in Figure 1. Moreover, the listed 
characteristics not only construct sustainable enterprise 
but they also reconstruct business.  
Innovation in the model of sustainable enterprise is to 
enable the implementation of new ideas which create 
value [13]. This means that innovativeness is becoming 
the basic mechanism for gaining competitiveness of the 
enterprise [14]. Combining innovation with utility, price 
and cost proposals into a whole creates the innovation of 
value [15] which arises in areas having impact both on the 
structure and level of costs and the proposal of customer 
value. Knowledge in the model of sustainable enterprise is 
seamless connection of experience, value, selected 
information and expert insight into the quality of the 
issue, which provides the framework for assessment and 
implementation of new experiences and information [16]. 
Trust in the model of sustainable enterprise is a 
component enabling sustainable competitive advantage 
[14]. At the same time, trust becomes the key 
organizational adhesive in modern business [17]. 
Entrepreneurship in the model of sustainable enterprise 
relates not only to setting up and developing new ventures 
[18] but, most of all, includes the reorganization of 
business and the ability of its renewal [14]. The process of 
entrepreneurship should take into account the ability to 
see opportunities and create the organization to follow 
them [19]. 
 
Figure 1. Paradigms of the model of sustainable 
enterprise, source: [14], p. 36. 
 
Summing up, it should be pinpointed that the featured 
characteristics of the model of sustainable enterprise, i.e. 
innovation, knowledge, trust and entrepreneurship are the 
key characteristics of sustainable success. However, it 
ought to be highlighted that, in order to achieve 
sustainable success, there is the need for management 
staff, being open to changes and visionary, who will be 
able to develop the position of the enterprise in the 
competitive market [14]. Therefore, it should be 
underlined that the approach of sustainable enterprise is a 
young, only developing area of knowledge [20], [21] 
which is a turning point on the way to sustainable 
development of the enterprise. 
2.3. The implementation of selected lean 
management tools in management of 
sustainable development of the enterprise 
The research problem considered in the study is the 
improvement of activities and processes aimed at 
achieving the assumptions of sustainable development 
using lean management instruments. Due to the fact that 
the concept of sustainable development aims at creating 
the general structure, which is to develop the solutions 
combining environmental, social and economic needs, in 
this study, the attention has been drawn to the 
combination of environmental and social issues in the 
context of lean management of the enterprise. The 
concept of lean management came into being in the 1960s 
in a Japanese Toyota company as a set of activities 
introduced in order to improve a difficult financial 
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situation. Lean management is a way of thinking of the 
company employees oriented to cost minimization, waste 
elimination and continuous improvement in the 
implemented processes. The discussed concept includes 
many methods and techniques which, when implemented 
in the enterprise, can be reflected in the company cost 
reduction. The tools of the lean concept, among others, 
include: continuous improvement (CI), 5S, MUDA, KPIs, 
the analysis of cause-effect relations and many others. 
Due to the amount of lean tools, the economic practice 
and literature [22] shows that enterprises implement such 
tools of the lean concept which seem to be effective to 
managers and the way of implementation depends on the 
team launching the tools in the enterprise.  
In the study, the attention has been focused on the two 
selected tools of the lean concept: continuous 
improvement and the analysis of cause-effect relations. 
The selection of the discussed tools has been made 
intentionally since these tools have been implemented in 
the enterprise as a suggested way of solving growing 
problems associated with a large number of returns of 
finished products and semi-finished products and high 
costs of failure in process lines.  
The first tool of the lean concept analyzed in the study is 
the process of continuous improvement, which is defined 
by the technological standard as “recurrent actions aimed 
at increasing the ability to meet requirements” [23]. The 
requirements set to organizations in the field of 
continuous improvement can refer to internal needs of the 
enterprise, problem situations faced by the organization, 
creativity of individual employees and also the conduct 
compliant with the changing environment of the 
enterprise [24]. Continuous improvement is nothing but 
constant improvement and streamlining of processes and 
activities occurring in the company. 
Another tool of the lean concept is the analysis of the 
Ishikawa cause-effect relations, which allows the 
identification of the reasons for arising a specific event. 
The Ishikawa method was first applied in Japan in 
Sumitomo Electric, and its name comes from the name of 
its author [25]. The form of the conducted analyses in the 
discussed method is a fishbone-like diagram, although 
“the essence of Ishikawa diagrams is the graphic 
presentation of interactions between the effects and a 
variety of reasons that may cause them” [26]. While 
conducting the method of problem solving using the 
Ishikawa diagram the problem is identified, which is 
recorded on the main axis of the diagram. Subsequently, 
the main reasons for the problem identified are 
recognized, which is marked on the axes reaching the 
main axis of the diagram. In the subsequent step, specific 
reasons relating to the groups of reasons identified earlier 
are searched for, which is marked on the axes reaching the 
axis of the group of reasons. The reasons indicated in the 
last step of creating the Ishikawa diagram can be the final 
solution of the problem analyzed. The discussed method 
can be developed or modified depending on the needs 
resulting from the activity of the enterprise.  
The presented characteristics of the tools of the lean 
concept do not cover the analyzed contents and are only 
the review determined by the implementation of mostly 
the tools which have been implemented in the analyzed 
company in response to the problems occurring in it, 
which is to constitute the supplement of social and 
environmental activities within the framework of 
management of sustainable development of the enterprise. 
2.4. The assessment of the efficiency of the 
implementation of lean management tools in the 
context of the implementation of assumptions of 
sustainable development – the research 
procedure 
The research procedure in the paper was conducted on the 
basis of the case study [27]. The application of the case 
study in the empirical research enables the presentation of 
a more accurate image of the phenomena analyzed. 
However, the case study is a method of the probabilistic 
possibility of scientific cognition. The constraints of the 
case study are: intuitiveness and subjectivity of 
judgements and low representativeness of the results. 
However, it should be pinpointed that, apart from the 
constraints, a significant advantage of the case study is the 
presentation of the in-depth image of the analyzed 
relationships.   
The empirical research was carried out on the basis of the 
financial data shared by the cement industry company 
conducting its business activity in Poland. The company 
was selected on the basis of purposive sampling, 
determined by the availability of data necessary for 
carrying out the empirical research since the surveyed 
company implements the lean tools and the 
implementation of assumptions of sustainable 
development is one of its objectives. The scope of the 
empirical data included the years 2007-2017.  
The pursuance of the research objective, i.e. the 
assessment of the efficiency of the implementation of lean 
management tools in reduction in operating costs and the 
analysis of the effects of this implementation on the 
implementation of assumptions of sustainable 
development, began with the analysis of cost data based 
on the simulation data developed for the surveyed entity. 
Cost simulation of the lean tools in the analyzed company 
was carried out on the basis of the actual information on 
costs incurred on their implementation. In the analysis, 
two types of costs were referred to. The costs of the 
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implementation of lean tools and the costs of the 
implementation of assumptions of sustainable 
development as well as return on sales were subjected to 
analysis. The development of the level of costs of the 
implementation of lean tools in the total amount of the 
operational budget of the P company is presented in 
Figure 2. The conducted research indicates that, in years 
2009 – 2012, there was a decrease in the share of costs 
incurred on the implementation of lean tools in the 
general structure of costs of the operational budget. From 
2013 the share of costs incurred on the implementation of 
lean tools grew steadily in the total amount of the 
operational budget of the P company. 
The level of costs of the implementation of lean tools in the P 
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Figure 2. The level of costs of the implementation of lean 
tools in the P Company, Source: Own study 
The implementation of lean management tools translated 
into reduction in operating costs in the form of lowering 
the level of returns of finished products and semi-finished 
products by 63% in the whole research period. Moreover, 
there was observed reduction in the costs of failure in 
process lines in the areas in which lean management tools 
were implemented by 47% in the research period. 
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Figure 3. The level of costs of the implementation of 
assumptions of sustainable development of the P 
Company in the research period, Source: Own study 
 
While analyzing the development of costs of the 
implementation of assumptions of sustainable 
development in the P company (Figure 3) one can observe 
their intensive growth from 2009 to 2012. From 2013 
there was a decrease in the level of costs of the 
implementation of assumptions of sustainable 
development. The level of costs of the implementation of 
assumptions of sustainable development over the years 
2015 - 2017 indicated an upward trend.  
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Figure 4. The development of the level of return on sales 
in the P company 
Source: Own study.  
In the P company, in years 2009 - 2012 there was 
recorded a dynamic increase in return on sales (Figure 4). 
In  2013 there was a clear decline in the level of the 
indicator value to the level similar to 2011. A downward 
trend remained until 2015. This may mean that the P 
company is not successful in the market of products 
offered to customers, which suggests that the decisions in 
the field of the pricing policy were incorrect. An increase 
in sales was disrupted by the downturn in the market but a 
downward trend was halted in 2015. From that moment 
the company has been successfully rebuilding its market 
position.  
3. Result and discussion 
 The conducted empirical research indicates that an 
increase in the amount of costs incurred on the 
implementation of lean management tools and the costs of 
the implementation of assumptions of sustainable 
development in the surveyed company is accompanied by 
an increase in the level of return on sales. The conducted 
research indicates the relationship occurring in all three 
analyzed areas. In the case of an increase in costs incurred 
on the implementation of lean management tools, one can 
also observe reduction in costs associated with the 
handling of returns of finished products and semi-finished 
products and reduction in costs of failure in process lines. 
In the area of costs of the implementation of assumptions 
of sustainable development, there were taken actions 
associated with providing customers with high quality 
products, paying customers’ attention to their 
environmentally friendly production, which translated into 
an increase in return on sales, in spite of an unfavorable 
economic situation in the specific market segment. It 
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follows that the current control of the operating costs 
related to the implementation of lean management tools 
and the costs of the implementation of assumptions of 
sustainable development allows for taking right 
managerial decisions in the field of management of the 
operational efficiency of the company, which is reflected 
in results from sales. 
In order to detail the obtained results, the strength and 
direction of the linear relationship between the level of 
costs of the implementation of lean management tools and 
the costs of the implementation of assumptions of 
sustainable development and return on sales were 
analyzed. On the basis of the value of the Pearson 
correlation coefficient calculated for the P company, one 
can observe strong relationships between the analyzed 
variables (Table 1). 
Table 1. The correlation between the level of costs of the 
implementation of lean management tools and the costs of 
the implementation of assumptions of sustainable 
development and return on sales in years 2009-2017 
The Pearson correlation coefficient 
between 
Return on 
sales 
The costs of the implementation of lean 
management tools 
0.71 
The costs of the implementation of 
assumptions of sustainable development 
0.68 
Source: Own study 
A positive correlation informs that along with an increase 
in the costs of the implementation of lean management 
tools and the costs of the implementation of assumptions 
of sustainable development there is an increase in return 
on sales. The correlation is statistically significant for all 
the analyzed comparisons (α= 0.05). It follows that both 
the costs of the implementation of lean management tools 
and the costs of the implementation of assumptions of 
sustainable development are related to the level of return 
on sales in the P company, which confirms the research 
results obtained using trend analysis. 
4. Conclusion 
In the study, the issues related to the implementation of 
lean management tools in the context of management of 
sustainable development of the enterprise have been 
discussed. The paper related to current issues which 
modern enterprises cope with. Sustainable development of 
the enterprise and constant search for the ways to reduce 
costs, which can be realized through the implementation 
of the concept of lean management, is a challenge for 
modern entrepreneurs.  
The paper contains the research question, which is the 
following: how does the implementation of lean 
management tools in the enterprise translate into the 
efficiency of the implementation of assumptions of 
sustainable development? In the context of the formulated 
research question, it has been shown that continuous 
improvement in the implementation of activities and 
processes, including the implementation of assumptions 
of sustainable development allows for achieving success 
in the analyzed area. Continuous improvement 
implemented in the enterprise obliged employees to 
continuous implementation of assumptions resulting from 
the binding policy of sustainable development in the 
company. 
In relation to the formulated question, the objective of the 
paper has been to assess the efficiency of the 
implementation of lean management tools in reduction in 
operating costs and to analyze the effects of this 
implementation on the implementation of assumptions of 
sustainable development. In order to accomplish the 
objective of the study, the Pearson correlation coefficient 
was used, which allows for the analysis of the relationship 
between the level of costs of the implementation of lean 
management tools and the costs of the implementation of 
assumptions of sustainable development and return on 
sales. The conducted analyses proved that along with an 
increase in the costs of the implementation of lean 
management tools and the costs of the implementation of 
assumptions of sustainable development there is an 
increase in return on sales. Therefore, the implication 
from the conducted research is the validity of the 
implementation of lean management tools along with 
current implementation of assumptions of sustainable 
development, which is reflected in an increase in return on 
sales.  
The paper indicates the possibilities to demonstrate the 
relationship between the concept of lean management of 
the enterprise and the implementation of assumptions of 
sustainable development in the enterprise, which 
constitutes its value added. However, it should be 
pinpointed that, due to the limited volume of this study, 
the presented contents do not fully cover the topic 
discussed, while constituting the basis for further 
considerations. 
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